Abstract-One of the intrinsic factors that affects the growth of two phytoplankton species is
INTRODUCTION
Heterogeneity of species is a very important factor in biodiversity richness. Phytoplankton play a very crucial role in ocean ecology [Saha and Bandyopadhyay 2009] . While some species of phytoplankton are known to produce toxins which can contaminate seafood, others are high producers of biomass which in high concentrations can cause mortalities of marine life. However, the toxin producing phytoplankton are known to play very significant roles in the growth of zooplankton [Bandyopadhyay et al 2008] . Atsu & Ekaka-a (2017) have shown that as fractional order dimension increases from 0.1 to0.75, there is a reduction in specie depletion. The implication is that an increased fractional order dimension results in a biodiversity gain.
II. MATERIALS AND METHODS
We have considered the following Lotka-Volterra model equations of competition indexed by a system of continuous non-linear first order ordinary differential equations:
(1)
Here, the initial conditions are defined by 1 (0)= 10 ≥ 0 and 2 (0)= 20 ≥ 0, whereas 1 ( ) and 2 ( ) specify the densities of the two phytoplankton species (measured as the number of cells per litter). For the purpose of this formulation, 1 and 2 specify the cell proliferation rate per day; 1 and 2 specify the rate of intra-specific competition terms for the first and second species; 1 and 2 specify the rate of inter-specific competition. Bandyopadhyaya, et al ,2008 , where 1 = 2, 2 = 1, , 1 = 0.07, 2 = 0.08, 1 = 0.05, 2 = 0.015. The method is hereby stated step by step as follows:
Step 1: Consider a scenario where 1 (old) is the predicted biomass [ 1 (old) is the population density of the first phytoplankton species otherwise called the biomass of the first phytoplankton species when all other parameter values are fixed at time t.
Step 3: If 1 (new) is strictly less than 1 (old), it indicates that the variation of 1 has predicted a depletion which mimics biodiversity loss. In this scenario, the appropriate mathematically formula for the quantification of biodiversity loss is defined as follows:
Step 4: If 1 (new) is strictly greater than 1 (old), due to the variation of 1, then a biodiversity gain has occurred which can be similarly defined as follows:
III. RESULTS On the application of the above mentioned methods, we have obtained the following empirical results that we have not seen elsewhere. 18.18 . Predominantly a biodiversity gain is predicted at the second month while a biodiversity loss is predicted from the seventh month and higher.
V.
CONCLUSION The MATLAB ODE45 numerical scheme has been used to predict biodiversity gain and biodiversity loss resulting from inter-competition between two phytoplankton species at increasing inter-competition coefficient levels. A relatively higher inter-competition coefficient would result in a relatively lower biodiversity gain.
